ABSTRACT
INTRODUCTION
Brazil has achieved great advances in the fi ght against the tobacco epidemic in recent years because of the implementation of a series of legislative and educational measures based on the World Health Organization Framework Convention on Tobacco Control. (1) (2) (3) (4) The reduction in the proportion of smokers refl ects not only increased smoking cessation but also a likely decrease in smoking initiation among adolescents and young adults. (4) In fact, Brazilian national data from recent household surveys have shown a reduction in the proportion of smokers aged 18 to 24 years, which decreased from 13.6% to 10.6% from 2008 to 2013, as well as a reduction in the proportion of cigarette use among adolescents aged 14 to 17 years, which decreased from 6.2% to 3.4% from 2006 to 2012. (4, 5) Given that the mean age at initiation of regular cigarette smoking in Brazil is around 16 years, (6) it is of fundamental importance that compliance with the law prohibiting the sale of cigarettes to minors be periodically assessed. (7, 8) It has been observed, for example, that, despite the reduction in the proportion of adolescent smokers that occurred in Brazil between 2006 and 2012, (5) surveys conducted among students aged 13 to 15 years in several Brazilian cities between 2002 and 2009 indicated that compliance with the law prohibiting the sale of cigarettes to children and adolescents was pretty far from ideal. (9) In fact, among the adolescent smokers who had tried to buy cigarettes in the 30 days prior to the surveys, the proportion of those who reported that they had not been prevented from buying cigarettes ranged from 51.0% to 91.6%. This suggests that the proportions of adolescent smokers in Brazil could have been further reduced. In addition, in 2012 and 2015, comparative national data on the proportion of cigarette consumption among students aged 13 to 15 years signaled a reversal of the decrease in smoking initiation among youth (5.1% vs. 5.6%). (10, 11) The objective of the present study was, therefore, to draw up an up-to-date scenario of compliance/noncompliance with the law prohibiting the sale of cigarettes to minors. To that end, we used data about youth access to cigarette purchase that were obtained through a nationwide survey conducted in 2015 among students aged 13 to 17 years. (11) This study may contribute not only to the understanding of the course of the smoking epidemic in Brazil but may also provide grounds for action, if necessary, toward the effective implementation of this law.
METHODS
We used data from the Pesquisa Nacional de Saúde do Escolar (PeNSE, Brazilian National School-Based Adolescent Health Survey), conducted in 2015, to assess compliance with the law prohibiting the sale of cigarettes to minors in Brazil. (11) The PeNSE is a survey of students that was fi rst conducted in 2009 and occurs every 3 years in Brazil. Important innovations were introduced into the 2015 edition of the PeNSE.One of the most signifi cant was that data were derived from a sample that included sixth to ninth graders and tenth to twelfth graders at public and private schools nationwide. Details regarding the cluster sampling procedure can be obtained elsewhere. (11) The indicators used in the present study concern the 13-to 17-year age group, totaling 10,926 questionnaires.
Although the cigarette consumption-related themes investigated in 2015 are the same as those of the previous editions of the survey, in that year, two new questions regarding youth access to cigarettes were also included: "In the past 30 days, did anybody refuse to sell you cigarettes (at any time) because of your age?"-the response choices were as follows: "I did not try to buy cigarettes in the past 30 days" OR "Yes, someone refused to sell me cigarettes because of my age" OR "No, my age did not keep me from buying cigarettes"; and "In the past 30 days, how did you usually get your own cigarettes?"-the response choices were as follows: "I bought them in a store or bar" OR "I bought them from a street vendor" OR "I gave someone else money to buy them for me" OR "I borrowed them from someone else" OR "An older person gave them to me" OR "I got them some other way".
Data analysis
The analysis of the variables regarding youth access to cigarettes was restricted to the adolescents who reported having smoked cigarettes in the past 30 days (n = 688).The adolescent smokers were separated into two age groups (13-to 15-year olds vs. 16-to 17-year olds) in order to assess the impact that the individual's physical aspect, related to growth and hormonal maturity, has on the attempts to buy cigarettes and, subsequently, on the success (or failure) of those attempts.
We estimated simple proportions of the following variables: "attempts to buy"; "success of attempts"; "purchase on a regular basis"; and "purchase on a regular basis in a store or bar." All estimates were stratifi ed by gender, age group, and Brazilian macroregion. To that end, we created a dichotomous variable called "attempts to buy", classifi ed as follows: (1) a combination of individuals who were prevented from buying cigarettes sometime in the 30 days prior to the completion of the questionnaire and those who were not prevented from doing so; and (0) individuals who did not attempt to buy cigarettes during that period.
We also created another dichotomous variable called "success of attempts", which was classifi ed as follows: (1) individuals who were not prevented from buying cigarettes in the 30 days prior to the survey; and (0) individuals who were prevented from buying cigarettes during that period.
In addition, for the adolescent smokers who reported having been able to buy cigarettes sometime in the 30 days prior to the survey, we created a dichotomous variable called "purchase on a regular basis", described as follows: (1) individuals who reported having bought cigarettes usually from a store, bar, or street vendor during that period; and (0) individuals who reported having gotten cigarettes through means other than a purchase during that period.
Finally, for the adolescent smokers who were not prevented from buying cigarettes in the 30 days prior to the survey, we created a dichotomous variable called "purchase on a regular basis in a store or bar", as follows: (1) individuals who bought cigarettes in a store or bar during that period; and (0) individuals who bought cigarettes on a regular basis from a street vendor during that period.
Crude absolute difference and adjusted absolute difference in the proportion of smokers in each category by gender, age group, and Brazilian macro-region were analyzed by a generalized linear model with binomial distribution and identity link function. (12) In this model, "attempts to buy" (OR "success of attempts" OR "purchase on a regular basis" or "purchase in a store or bar") was used as a dependent variable, whereas gender, age group, and Brazilian macro-region were used as independent variables. Confi dence intervals for adjusted absolute differences obtained from the regression model were calculated on the basis of a type I error of 5%. Additive interactions among independent variables were assessed by inclusion of corresponding interaction terms. The choice of an additive model, including for assessing interactions, was based on the importance of the results from the standpoint of prevention of youth access to cigarettes. (13) Variables were processed and data were analyzed using STATA 12.0 (StataCorp LP, College Station, TX, USA). (14) The STATA svy command was used in order to handle cluster sampling appropriately and allow introduction of expansion fractions in the analyses.
The 2015 PeNSE (11) was approved by the Brazilian National Health Council-Comissão Nacional de Ética em Pesquisa (CONEP, Brazilian National Research Ethics Committee; no. 1.006.467 of 03/30/2015).
RESULTS
Among the approximately 810,000 adolescent smokers who reported having smoked cigarettes in the past 30 days prior to the survey, there were higher proportions of 13-to 15-year-olds (vs. 16-to 17-year-olds), males, and Southeastern students (Table 1 ).In 2015, the proportion of smokers among students aged 13 to 17 years in Brazil was estimated to be 6.6% (the proportions of smokers among 13-to 15-year-olds and among 16-to 17-year-olds were estimated to be 5.4% and 8.4%, respectively).
Approximately 7 in every 10 smokers aged 13 to 17 years tried to buy cigarettes at least once in the 30 days prior to the survey; this proportion was signifi cantly lower among girls (adjusted absolute difference, −9.5%; p ≤ 0.05; Table 2 ).
Of the adolescent smokers who tried to buy cigarettes sometime in the past 30 days, approximately 9 in every 10 were successful (Table 3) .We also found that the adolescents aged 16 to 17 years were less often prevented from buying cigarettes than were the younger ones (adjusted absolute difference, 8.1%; p ≤ 0.05).In addition, when compared with the adolescent smokers attending schools in the Southeast, South, or Central-West, those attending schools in the Northeast reported a higher proportion of success in purchasing cigarettes.
Of the adolescent smokers who reported having been able to buy cigarettes at least once in the 30 days prior to the survey, approximately 7 in every 10 said that they did it regularly, that is, they usually got their own cigarettes by buying them directly from a store, bar, or street vendor. We found that the proportion of this behavior was considerably higher among the smokers aged 16 to 17 years than among those aged 13 to 15 years (adjusted absolute difference, 24.5%; p ≤ 0.05).In addition, the adolescent smokers attending schools in the Northeast apparently had the lowest proportion of "purchase on a regular basis" (Table 4 ).
Among the adolescents whose most common mode of cigarette acquisition in the 30 days prior to the survey was direct purchase, approximately 8 in every 10 reported having bought cigarettes in a store or bar (vs. from a street vendor).The smokers aged 16 to 17 years (in comparison with those aged 13 to 15 years) and the adolescent smokers attending schools in the Southeast, South, or Central-West of Brazil (in comparison with those attending schools in the Northeast) reported having bought cigarettes on a regular basis and more often in a store or bar than from a street vendor (Table 5) .
DISCUSSION
The results presented here paint a dismal picture of the effectiveness of the implementation of the law prohibiting the sale of tobacco products to minors in Brazil. Approximately 7 in every 10 adolescent smokers Only 3 individuals did not answer whether they had tried to buy cigarettes sometime in the 30 days prior to the survey and were excluded from the analysis. Adolescent smokers who reported having gotten cigarettes usually by buying them from a store, bar, or street vendor in those 30 days and who also reported that they did not try to buy cigarettes (at any time) in the past 30 days were reclassifi ed and combined with those who tried to buy cigarettes sometime in the past 30 days (n = 20). *Age-, gender-, and region-adjusted generalized linear model, as appropriate, with binomial distribution and identity link function. No interaction term was statistically signifi cant. **p ≤ 0.05. felt motivated to try at least once to break this law. Even worse, the vast majority of those who chose to venture into this illegal behavior were rewarded by encountering no great resistance from retailers and/ or street vendors to them purchasing cigarettes; to make matters further worse, a substantial proportion of those same adolescents reported buying cigarettes on a regular basis. As expected, the closer adolescents were to adulthood (age 16-17 years), the greater the likelihood of them not being prevented from buying cigarettes because of their age and, consequently, of them doing so more regularly and in licensed places, such as stores or bars. When we applied specifi c proportions of each of these factors listed above, we found that approximately 45% of all adolescent smokers aged 13 to 17 years in Brazil reported buying their own cigarettes on a regular basis without being prevented from doing so. Only 3 individuals did not answer whether they had tried to buy cigarettes sometime in the 30 days prior to the survey and were excluded from the analysis. Adolescent smokers who reported having bought cigarettes usually from a store, bar, or street vendor in the past 30 days and who also reported that they were prevented from buying them (sometime) in the past 30 days were reclassifi ed and combined with those who were not prevented from buying cigarettes in the past 30 days because of their age (n = 73). *Age-, gender-, and region-adjusted generalized linear model, as appropriate, with binomial distribution and identity link function. No interaction term was statistically signifi cant. **p ≤ 0.05. 
. a Versus other acquisition options as follows: "I gave someone else money to buy cigarettes for me" OR "I borrowed them from someone else" OR "I took it without permission" OR "An older person gave them to me" OR "I got them some other way".
b Only 3 individuals did not answer whether they had tried to buy cigarettes sometime in the 30 days prior to the survey and were excluded from the analysis. *Age-, gender-, and region-adjusted generalized linear model, as appropriate, with binomial distribution and identity link function. No interaction term was statistically signifi cant. **p ≤ 0.05.
Recent comparative data from a study of Brazilian students aged 12 to 17 years conducted between 2013 and 2014 (15) and from the 2015 PeNSE (11) suggest a trend toward an increase in the proportion of adolescent smokers (5.7% and 6.6%, respectively). It is worth noting that the proportion of adolescent smokers refl ects the sum of the effectiveness of a series of tobacco control policies aimed at reducing smoking initiation that are currently in effect in Brazil. For example, it is likely that the new structure of tobacco product taxation implemented in 2012 has contributed enormously to discouraging adolescents from starting smoking. (16, 17) In addition, the regulation that prohibited smoking in enclosed collective areas as of late 2014 (18) may have contributed to a further reduction in the social acceptability of smoking in bars and nightclubs, which are places where many youth start smoking. However, low compliance with the law prohibiting youth access to tobacco products may be undermining the effects of the Brazilian national tobacco control policy measures on the prevention of smoking initiation by adolescents.
Although cigarette packs contain a warning about legislation prohibiting the sale of cigarettes to minors, data from the PeNSE (11) indicate that there is a great deal of irresponsibility on the part of retailers and that compliance with the law is poorly enforced by the responsible agencies. This situation is aggravated by the widespread availability of points of sale, (19) by the tobacco industry point-of-sale marketing strategies for placement of cigarette packs always next to candy, and by the suspension of the Brazilian National Health Oversight Agency resolution that, in 2012, prohibited the addition of sweet fl avors to cigarettes. (20) In addition, there has been an exponential growth in the availability of contraband tobacco products, which are sold at very low prices in stores, in bars, and mainly by street vendors. (21) It is of note that the PeNSE (11) questions related to youth access to cigarettes also address another practice that is in violation of current laws, that is, the sale of single cigarettes. In fact, Law no. 7212/2010 establishes that, in Brazil, cigarettes must be sold, as well as displayed for sale, only in packs of 20 units. (22) Buying a single cigarette, even if at a higher per-unit price, but still at a lower price than that of a whole pack, with no health warning attached, (23) facilitates smoking initiation and cigarette use on a regular basis. Surveys among ninth graders (aged 13-15 years) conducted in several Brazilian cities between 2002 and 2009 indicated that, in fact, buying single cigarettes is a widespread practice in Brazil, with rates reaching above 90% in some cities. (9) Because the effect of tobacco use is cumulative, our fi ndings raise an important public health concern, since smoking is a risk factor that has a major impact on the burden of chronic non-communicable diseases. (24) In fact, a recent study indicated that, in 2015, approximately 156,000 people died from diseases directly related to smoking in Brazil.
(25) Another nationwide study found that, in 2013, there were approximately 280,000 "all-cause deaths" directly or indirectly attributable to smoking in Brazil (26) ; in addition, that study showed that the cumulative risk of mortality from COPD or lung cancer in Brazil, both for men and women, is more than 20 times higher in smokers than in nonsmokers. (26) The limitations of the present study lie in the fact that the cross-sectional nature of the PeNSE (11) prevents us from establishing any temporal or causal relationship between fi ndings. However, even if cigarette experimentation was not stimulated by violation of Only 3 individuals did not answer whether they had tried to buy cigarettes sometime in the 30 days prior to the survey and were excluded from the analysis. *Age-, gender-, and region-adjusted generalized linear model, as appropriate, with binomial distribution and identity link function. No interaction term was statistically signifi cant. **p ≤ 0.05. the law prohibiting the sale of cigarettes to minors, the data suggest that noncompliance with this law is important for the maintenance of this health-harmful behavior in nearly half of the adolescent smokers in Brazil. In addition, the study is subject to information bias because all information was self-reported by the participants. However, given that questionnaires were self-administered and anonymity was ensured, (11) at least the infl uence of parents and/or interviewers on the responses may have been minimized.
The two major questions analyzed in our study were related only to the sale of cigarettes to minors. It is known, however, that there are other tobacco products, such as water pipes, that are very commonly used among adolescents, (27) all of which should be subject to the same restrictions as cigarettes. (7, 8) According to data from the PeNSE, (11) the proportions of youth aged 13 to 17 years who reported being smokers and using tobacco products other than cigarettes concomitantly or exclusively were 3% and 4%, respectively. For those youth, unfortunately, we have no information about attempts to buy these other tobacco products nor about the success of attempts and means of acquisition.
Regarding generalization of the findings to all adolescents in Brazil, it should be borne in mind that the PeNSE (11) was conducted on individuals attending school and that elementary and middle schooling is widely available in the country, thereby reducing potential losses.
(28) However, the fact that adolescent smokers are likely to have higher rates of school absenteeism than do adolescent nonsmokers cannot be left out. (29) Our fi ndings may contribute to supporting compliance with existing laws in Brazil that are aimed at reducing smoking initiation and therefore, in the future, may also contribute to reducing cigarette smoking-related morbidity and mortality. The scenario described in the present study indicates the need to stimulate federal, state, and municipal powers to take educational and surveillance measures, including through joint efforts with retail trade bodies and with unions representing the newsstand sector and other commercial sectors. Therefore, it would also be important to motivate agencies such as the Public Prosecutor's Offi ce to negotiate a conduct adjustment term with the tobacco companies supplying the vast network of retailers nationwide, (19) in which the companies agree to take shared responsibility for enforcing the law prohibiting the sale of tobacco products to minors. (7, 8) At the same time, it would also be important to mobilize members of the House of Representatives and the Senate to propose and pass a federal law restricting the sale of tobacco products to licensed tobacco stores.
The information presented in this study may also help leverage the implementation of other measures to combat smoking, such as a ban on cigarettes with additives (20) and approval of the protocol to eliminate illicit trade in tobacco products (30) ; such measures would prevent cigarettes from being available to adolescents in stores and through street vendors
